Decoration of electrospun nanofibers with monomeric catechols to facilitate cell adhesion.
Monomeric catechols are displayed on the surface of polymeric nanofibers by robust catechol-thiol interactions to enhance cell adhesion and migration. Dihydroxyphenyl propionic acid is chemically conjugated to primary amine groups of poly(ϵ-caprolactone)-poly(ethylene glycol)-amine (PCL-PEG) nanofibers to display catechol moieties on the surface. At basic pH, catecholized nanofibers incorporate thiol groups at a five-fold higher rate than at acidic pH, while catechol-coated surfaces do not show any pH-dependent binding. Live/dead cell staining indicates that the catecholized nanofibers do not exert any cytotoxic effects. Also, NIH 3T3 cells cultured on the catecholized nanofibers show increased attachment and migration that is proportional to the amount of the immobilized catechol moieties on the surface. These results clearly indicate that 6 nmol of monomeric catechols on the surface of nanofiber can promote cell adhesion and migration by thiol-catehol interactions.